The field of wireless communications over the years has been constantly making significant advancements in the domain of Software Defined Radios (SDRs). These reconfigurable radios are also capable to learn from their environment like the spectrum and then undertake rapid decisions based on its selfdefined policies leading to the development of wider range of new applications. Thus, new topics and concepts are not only been investigated in the Digital Signal Processing domain but also in the Cognitive Radio domain for an effective and efficient use of the spectrum. Using such technologies with widely accepted international standards like the Software Communications Architecture (SCA) in military software defined radios also requires that they go through the testing and certification processes. Thus, in this Special Issue of the Springer Journal of Signal Processing Systems, all these topics leading towards the evolution of SDRs are discussed. This Special Issue comprises of three sets containing a total of nine articles.
The first set of articles put focus on the various cognitive radio technologies like Dynamic Spectrum Access and Spectrum Sensing. The still existing inefficient use of the spectrum is discussed in various SDR research communities. New and innovative ideas are continuously investigated to use the spectrum in the most efficient way in order to meet the ever growing demands of high data throughput. Use of Cognitive Radios is one such way to achieve it. These radios are able to sense the radio environment in order to identify portions of the spectrum that are unused at a specific time or location and are able to reconfigure themselves. Various algorithms and techniques are being investigated to achieve such results in a dynamic environment.
The second set of articles discusses several advanced Digital Signal Processing techniques. All these techniques aim at optimizing operationally relevant criteria. These criteria vary from achieving higher robustness, lower bit error rates, longer communication ranges, and minimal energy consumption to faster deployments. The proofs of the achievements are given either by simulation or by prototype implementation on off-the-shelf low cost hardware.
The third set of articles illustrates the importance test and certification of Software Defined Radios in the military domain using internationally accepted standard like the SCA. Standards like the SCA allow waveforms to be ported easily across heterogeneous platforms. It also provides neatly defined interfaces and Application Program Interfaces (APIs) aimed to increase portability and interoperability of radios. In the final phase of the development of SDRs, efficient ways of testing and agencies providing the certification of standards play a significant role.
Cognitive Radio Technologies
The article BDistributed Spectrum Sensing Using Low Cost Hardware^(10.1007/s11265-015-1033-1) written by Stefan Andreas Grönroos, Kristian Nybom, Jerker Björkqvist from Abo Akademi, Turku, Finland and Juhani Hallio, Jani Auranen, Reijo Ekman from Turku University of Applied Sciences, Finland presents a comparison between spectrum sensing performed using a network of nodes build with off the shelf low cost hardware consisting of Raspberry Pi, DVB-T SDR receivers and spectrum sensing performed using a professional sensing system. It shows how the placing of nodes and the antenna quality can influence the end results.
The The article BDesign and Experimental Evaluation of a Database-Assisted V2V Communications System over TV White Space^(10.1007/s11265-015-1035-z) written by Onur Altintas, Toshihiko Watanabe, Haris Kremo, Hideaki Tanaka from TOYOTA InfoTechnology Center, Tokyo, Japan and Hitoshi Nakao, Kazuya Tsukamoto, Masato Tsuru from Kyushu Institute of Technology, Tokyo, Japan outlines the general architecture and operation principles of a vehicle-tovehicle communications system over TV white space using both geolocation database and spectrum sensing. It also presents the middleware-centric implementation and test results of a multi-hop vehicle-to-vehicle communications system over the licensed TV-band.
Digital Signal Processing
The article BSoftware Defined Radio Implementation of CloudRAN GSM Emergency Service^(10.1007/s11265-015-1040-2) written by Luca Simone Ronga, Renato Pucci from CNIT, Florence, Italy and Enrico Del Re from University of Florence, Florence, Italy describes an indoor experimental setup where a GSM based cellular network is realized using open source implementation of GSM stack with off the shelf low cost hardware. The focus is to use such implementations for a fast deployment in case of providing an unplanned emergency.
The article BMinimization of wireless sensor network energy consumption through optimal modulation scheme and channel coding strategy^(10.1007/s11265-015-1039-8) written by Rajoua Anane, Kosai Raoof from Laboratory of Acoustics at University of Maine, France and Ridha Bouallegue from Innovation of Communication and Cooperative Mobiles, Innov'COM Lab Sup'Com, Tunisia explores the best modulation strategy to minimize the total energy consumption required to send a given number of bits in a scenario for Wireless Sensor Networks. It also presents a comparative analysis in terms of energy consumption and probability of Bit Error Rate (BER) referring to MSK modulation with proper error control codes approach.
The article BAnalysis of BICM-ID Receivers Exploiting Transformations of Extrinsic Information^(10.1007/s11265-015-1046-9) written by Marc Adrat, Matthias Tschauner, Markus Antweiler from Fraunhofer FKIE, Germany and Jan Lewandowsky from University of Federal Armed Forces, Munich, Germany presents a novel idea to increase the applicability of modern BICM-ID receivers to legacy waveforms which uses state-of-the-art BICM. It makes use of the so-called BTransformation of Extrinsic Information^to perform a transformation between two different mapping domains based on box-plus and box-minus matrix operations and presents the simulation results in the end.
SCA Test and Certification
The article BAn Approach to T & E of Military SDR Platforms and Waveforms: The LANCERS Lab^(10.1007/s11265-015-1031-3) written by Fulvio Arreghini, Andrea Manco from Istituto per le Telecomunicazioni BG. Vallauri^, Italian Navy, Livorno, Italy and Carmine Vitiello, Marco Luise, Giacomo Bacci from Ingegneria dell'Informazione, University of Pisa, Pisa, Italy, and CNIT, Parma Italy and Matteo Falzarano from Italian Navy General Staff presents an approach for developing a governmental capability for test and evaluation of military SDR platforms and tactical waveforms. This has been named as the BLANCERS Laboratory^. Besides the current early development stage, the aim is to merge efforts with the CEVA laboratory regarding security certifications and expand studies towards the SW Defined Radar Sensors (SDRS).
The article BAchieving SCA Conformance Testing with Model-Based Testing^(10.1007/s11265-015-1089-y) written by Fabien Peureux, Bruno Legeard from University of Franche-Comté, Besançon, France and Julien Botella from SmartTesting, France and Jean-Philippe Delahaye from DGA/ CELAR, French MoD and Eddie Jaffuel from eConsulting, France presents an approach where Model-Based Testing methodology is used to achieve conformance to the SCA standards as described by the JTNC. The conformance tests and scripts are then run on the radio platforms to evaluate the functional conformance of the software implementation with respect to their associated requirements.
